From a clinical viewpoint, a reliable biomarker for sepsis should improve the diagnosis, risk stratification, and/or therapeutic decision-making in septic patients. Then again, from a pathophysiologic viewpoint, a validated group of biomarkers promise to transform sepsis from a pathophysiologic syndrome to a group of distinct clinical disorders [ 5 ] . Unfortunately, there is a plethora of biomarkers proposed in this field, thus suggesting that a reliable biomarker for sepsis has never been found [ 4 -8 ] . Indeed, the complex pathophysiology of sepsis involves many active substances (such as cellular mediators, neurohormones, or cytokines), which are related to coagulation, complement activation, inflammation, apoptosis, and many other cellular and tissue effects. Moreover, the systemic nature of sepsis, which involves multiple organs, can trigger the release of several tissue-specific biomarkers, even including the cardiospecific biomarkers, brain natriuretic peptide (BNP), and cardiac troponins [ 9 -11 ] .
In this issue of Clinical Chemistry and Laboratory Medicine , Di Somma et al. [ 12 ] provide an overview about the potential clinical usefulness of some biomarkers of sepsis. This opinion article represents a synopsis of the lectures on biomarkers and sepsis of the Third Italian GREAT Network Congress, which was held in Rome, 15 -19 October 2012 . In ref. [ 12 ] , the authors discuss not only the biomarkers already standardized and actually used in clinical practice but also some biomarkers that are still tested for experimental use.
According to ref. [ 12 ] , the rapid diagnosis of sepsis in emergency departments is often difficult because the symptoms are rather not specific. Among the huge number of biomarkers proposed [ 4 -8 , 12 ] , only procalcitonin (PCT) complies with most of the desirable preanalytical, analytical, and postanalytical features for an ideal laboratory biomarker ( Table 2 ) . Indeed, PCT can be assayed by means of sensitive and precise immunometric methods using several automated platforms, which allow the measurement of serum PCT with a turnaround time compatible with the rapid diagnosis indispensable in the emergency department [ 13 -15 ] . Moreover, some recent systematic review and meta-analyses, including also an economic evaluation, indicated that PCT-guided antibiotic therapy is associated with a reduction in antibiotic therapy that, under certain assumptions, may reduce the overall costs of care [ 16 -18 ] . Another meta-analysis [ 19 ] An adequate fluid challenge is usually considered as at least 500 ml fluid infused rapidly and persisting hypotension as one persisting for >1 h. specific setting of neonatal sepsis reporting that serum PCT at presentation presents a very good diagnostic accuracy (area under the curve = 0.87) for the diagnosis of neonatal sepsis. However, in view of the marked observed statistical heterogeneity, along with the lack of a uniform definition for neonatal sepsis, the interpretation of these findings should be done with appropriate caution [ 19 ] .
Cardiac dysfunction is a common complication of severe sepsis and septic shock; approximately 50% of patients with severe sepsis and septic shock seem to have any form of impairment of the left ventricular systolic function [ 9 , 20 ] . Mortality from severe sepsis or septic shock ranges from 30% to 60%, with only a minor decline in mortality over the last decades despite the aggressive treatment and the enormous costs invested in the ICUs [ 20 ] . As a result, the early recognition of myocardial dysfunction is crucial for the administration of the most appropriate therapy [ 9 , 20 ] . Cardiac troponins I and T and B-type-related natriuretic peptides (i.e., BNP and NT-proBNP) are the biomarkers re commended for the early and accurate detection of cardiac damage and myocardial dysfunction, respectively [ 21 ] . Several recent studies confirmed that the measurement of cardiac troponins and B-type-related natriuretic peptides could be useful in septic patients [ 9 -11 , 22 -25 ] . These biomarkers are usually elevated in patients with septic shock [ 9 -11 , 21 -25 ] and predict an adverse outcome, especially natriuretic peptides [ 11 , 22 , 24 , 25 ] . Moreover, monitoring BNP in early sepsis to identify occult systolic dysfunction might prompt the earlier use of inotropic agents [ 23 ] .
Acute kidney injury (AKI) is frequently observed with an incidence ranging from 20% to 25% and a high mortality risk (approx. 70%) in patients with severe sepsis [ 12 , 26 ] . From a clinical point of view, it is important to note that the serum creatinine is unable to rapidly recognize AKI, because it rises slowly and reaches a steady state when the process of AKI has already initiated, so that there is compelling need for faster and more specific biomarkers [ 27 ] . Many biomarkers have been suggested for an accurate and early detection of AKI, but only neutrophil gelatinaseassociated lipocalin (NGAL), especially if assayed in urine rather than in blood samples, is the most likely biomarker to be integrated into clinical practice in the near future [ 12 , 26 , 27 ] . According to Di Somma et al. [ 12 ] , NGAL is increased in patients with sepsis, but its specific role in this condition is still controversial due to the potential confounding factor of extrarenal source of production [26] [27] [28] [29] . It should therefore be considered as a complementary marker during the course of sepsis for the diagnosis of AKI, helping PCT to manage the septic process.
Considering future remarks, Di Somma et al. [ 12 ] discuss in detail the other possible biomarkers for sepsis, including adrenomedullin and midregional proadrenomedullin, some tyrosine kinase receptors (such as Mer receptors), and thrombopoietin. Among these novel biomarkers, the measurement of ADM with new highly sensitive immunoassay methods is suitable for routine use and can serve as a tool for the therapy monitoring in septic patients [ 30 ] . In addition, the immature granulocyte count and the granulocyte maturation index may improve the early diagnosis of septic state [ 31 -33 ] .
At present, the combination of newer and older and well-known sepsis biomarkers (such as red blood cell distribution width), used as a multimarker approach, may be useful for emergency physicians to promptly identify sepsis and improve the diagnosis, identification of organ dysfunction, treatment, and risk stratification. Despite major promises, however, all the steps of the translation process need to be respected and robust evidence should be collected to demonstrate unquestionable favorable health impacts of these new biomarkers before their introduction in clinical practice.
